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a  b  s  t  r  a  c  t
The  increase  in  the prevalence  of heart  disease  has  become  a  serious  public  health  issue.
Hypercholesterolemia  and  hypertension  are two main  modifiable  health  risk  factors  for
heart disease.  In  a fast ageing  society,  proper  preventive  measures  should  be adopted,  par-
ticularly to  achieve  healthy  aging.  The  objective  of the  present  study  is  to  examine  the
factors  affecting  the  use  of  two health  tests,  namely  blood  cholesterol  and  blood  pressure
screenings  among  adults aged  60 years  and  above  in  Malaysia.  Nationally  representative
data  collected  through  the  National  Health  and Morbidity  Survey  2011  (NHMS,  2011)  by
the Ministry  of  Health,  Malaysia  were  analysed.  The  survey  used  a two-stage  stratified
sampling  method.  Enumeration  Blocks  were  selected  in  the  first  stage,  while  the  second
stage  involved  selection  of  Living  Quarters.  The  proportions  of those  not  using  the  blood
cholesterol  (45.4%)  and  blood  pressure  (30.8%)  tests  are  alarmingly  high.  A  bivariate  probit
model is applied  to  examine  the  determinants  of  the use  of these  two  health  screening
tests.  The  results  show  that  education,  ethnicity,  location  of residence,  employment  status,
health insurance  and  smoking  significantly  affect  the decision  of  the  aged population  to
undergo  these  tests.  Key  findings  are,  first, time  is  a more  dominant  factor  than  income  in
determining  health  screening  behaviour  among  the  aged  population.  Second,  being  covered
by insurance  increases  the  propensity  to  undergo  health  screening.  Third,  smokers  have  a
lower  likelihood  of  screening  than  non-smokers.  The  findings  suggest  that  intervention
programmes  should  be targeted  at the  less-educated,  employed  individuals,  individuals
not  covered  by  health  insurance  and  smokers.
©  2017  Western  Social  Science  Association.  Published  by Elsevier  Inc.  All  rights  reserved.. Introduction
Heart disease has become the leading factor of medicallyPlease cite this article in press as: Cheah, Y. K., & Goh, K.-L. Deter
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ertified deaths in Malaysia, causing a huge increase in both
edical and social costs (Institute for Public Health, 2008).
t is widely asserted that hypertension and hypercholes-
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362-3319/© 2017 Western Social Science Association. Published by Elsevier Inc.terolemia are among the main modifiable risk factors that
contribute to heart disease. The official report of Ministry of
Health Malaysia revealed that a large proportion of adults
aged 60 years and above in Malaysia were diagnosed with
hypertension (74.1%) and hypercholesterolemia (57.2%)
(Institute for Public Health, 2011). The figures are alarm-
ing, especially in the context of a fast ageing society likeminants of the demand for health screening in Malaysia:
), http://dx.doi.org/10.1016/j.soscij.2017.03.003
Malaysia. As projected by Tey, Ng, and Tan (2014), the
median age of the Malaysian population would rise steadily
from 26 in 2010 to 37 in 2040. They asserted that the aging
population contributed to a disturbing rise in dependency
 All rights reserved.
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ratio that is taking place due to a faster increase in the num-
ber of non-working population than the number of working
population. The twin problems added to the burden on the
productive population and put a strain on resources where
health expenditure was  expected to increase from Ringgit
Malaysia (RM) 34 billion [United States Dollar (USD) 8.45
billion] in 2010 to RM 59 billion (USD 14.66 billion) in 2020.
Healthy ageing, is thus, high on the public policy agenda to
address the problems.
Screening offers a pre-cursory indicator of health
and well-being. An early detection of abnormal level of
blood pressure and cholesterol through screening can
significantly reduce the risk of hypertension and hyper-
cholesterolemia (Kuklina, Yoon, & Keenan, 2010; Lindsay
et al., 2013). In response to the global policy priority of
encouraging regular health screening, a rather large lit-
erature on the determining factors of the use of health
screening has emerged. The majority of past studies
focused on USA and other developed countries (Hsieh & Lin,
1997; Kenkel, 1994; Lairson, Chan, & Newmark, 2005; Lin,
2008; Tian, Chen, & Liu, 2010; Zhang, Tao, & Irwin, 2000).
However, little attention has been devoted to developing
countries. This includes Malaysia where heart disease is the
number one killer for the past three decades (The Malay
Mail, 2013). The age-standardized death rate of this top
killer, 138.75 per 100,000 persons, ranked world top 57
(World Health Rankings, 2010). The problem is more acute
among the aged population. The share of the total burden
of disease attributed to ischemic heart problems was  esti-
mated to be 21% for those aged 60 years or older, compared
to 10% for the 30–59 age group. The corresponding figures
due to other cardiovascular diseases were 12% for the 60+
age group, in contrast to 7% for the 30–59 age group (World
Health Organization, 2011).
Previous studies exhibited that the factors affecting the
decision of people to use health screening tests are age,
income, gender, education, marital status, insurance and
smoking. The relationship between age and the decision to
undergo health screening remained unclear. On one hand,
Hsieh and Lin (1997) and Tian et al. (2010) found that
older individuals were more likely to use health screen-
ing tests than younger individuals. Kenkel (1994), Lairson
et al. (2005) and Elit et al. (2013), on the other hand, sug-
gested otherwise. Evidence on the relationship between
income and the use of health screening tests was docu-
mented in Zhang et al. (2000), Abraido-Lanza, Chao, and
Gammon (2004), Lairson et al. (2005) and Halliday, Taira,
Davis, and Chan (2007). They reported that individuals with
higher income were more likely to go for health screen-
ing than individuals with lower income. Lairson and Swint
(1978) and Hsieh and Lin (1997) found that females were
more likely to use health screening tests than males. How-
ever, their findings contradicted those of So et al. (2012)
and Fedewa et al. (2015).
The positive relationship between education and health
screening was well documented in the literature (Abraido-
Lanza et al., 2004; Belkar, Fiebig, Haas, & Viney, 2006;Please cite this article in press as: Cheah, Y. K., & Goh, K.-L. Deter
The case of the aged population. The Social Science Journal (2017
Kenkel, 1994; Lairson et al., 2005). Yi (1994), Lin (2008)
and Tian et al. (2010) reported that married individuals
were more likely to use health screening tests than unmar-
ried individuals. Evidence in the literature suggested that PRESS
ce Journal xxx (2017) xxx–xxx
health insurance coverage was positively associated with
the odds of going for health screening (Hsieh & Lin, 1997;
Kenkel, 1994; Lairson et al., 2005; Sing, Leuraud, & Duport,
2013; Zhang et al., 2000). In terms of lifestyle, smoking was
reported to reduce the likelihood of using mammogram
among the elderly women (Lairson et al., 2005). Further-
more, Lin (2008) showed that individuals who  exercised
frequently and did not smoke were more likely to have
health screening than those who seldom exercised and had
the habit of smoking.
While Dunn and Tan (2010, 2011) investigated the fac-
tors affecting the use of health screening tests in Malaysia,
they did not consider the effects of health insurance and
lifestyle. Further, these studies were confined to the uti-
lization of cervical and breast cancer screenings among
women. Within the scope of geriatric studies, Ng, Tengku-
Aizan, and Tey (2011) examined the impact of lifestyle
on health status of the elderly in Malaysia, but they did
not consider the factors associated with health screening.
Studies on health screening utilization behaviour partic-
ularly of the aged population that provides useful policy
information for reducing the prevalence of heart disease
are scarce in the literature. It is essential for the policy
makers to have better knowledge of the characteristics
of health screening users and non-users prior to develop-
ing appropriate intervention measures. In view of this gap,
the objective of the present study is to examine how the
socioeconomic and lifestyle factors as well as availability
of insurance protection affect the decision to undergo two
types of health screening, namely, the blood cholesterol




A nationally representative dataset collected in the
National Health and Morbidity Survey 2011 (NHMS, 2011)
is used in the present study (Institute for Public Health,
2011). This cross-sectional population-based survey was
conducted by the Ministry of Health Malaysia in 2011.
The NHMS 2011 was  the latest dataset made available
to the researchers at the time of the study. The sur-
vey, carried out in the urban and rural areas in all the
states of Malaysia, used a two  stage stratified sampling
approach that was proportionate to the size of popula-
tion. The first stage sampling units were Enumeration
Blocks (EBs) defined according to geographically contigu-
ous areas of the country. The second stage sampling units
were formed from Living Quarters (LQs). All the individuals
that resided in the selected LQs were enumerated. Insti-
tutional population (those staying in hotels, hostels and
hospitals) were excluded from the survey. The sample size
was  chosen according to the formula for prevalence stud-
ies that depends on the expected prevalence of diseases
and health related problems in the population. A margin ofminants of the demand for health screening in Malaysia:
), http://dx.doi.org/10.1016/j.soscij.2017.03.003
error between 0.01 and 0.05 was allowed and the level of
confidence was  set at 95%.
The sample for this study includes all the individuals
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he reason to this inclusion criterion is twofold. First, the
umber of elderly population has grown at a faster rate
han the total population, and undoubtedly increased the
revalence of diseases and health risk factors (Ong, 2007;
hua, 2007). Second, in spite of its seriousness, the num-
er of studies that examined the use of health screening
mong the elderly is limited. However, those who were
dmitted to a ward within the last 12 months preceding the
urvey were excluded from the analysis to avoid cases of
ompulsory health screenings that occurred during hospi-
alization. This resulted in a total of 2465 respondents in the
ample. Ethical clearance and approval for this study has
een obtained from the Medical Research Ethics Commit-
ee of Ministry of Health Malaysia (NMRR-10-757-6837).
.2. Questionnaire
The questionnaire was part of the NHMS 2011 sur-
ey tool developed by the Ministry of Health, Malaysia
Institute for Public Health, 2011). It was prepared in a few
anguages (Bahasa Malaysia, English, Chinese and Tamil) to
acilitate face-to-face interview conducted on respondents
f different ethnic background. To ensure quality, the ques-
ionnaires were pilot-tested. Validity and reliability were
stablished by the agency that collected the data (Institute
or Public Health, 2011). The questionnaire was designed to
btain details on the respondents’ socioeconomic, lifestyle
nd health profiles. The questionnaire also included several
uestions on health screening. All the staff were trained
rior to field work. Field supervisors were mobilised to
upervise the interview and review all the answered ques-
ionnaires. The identification number of the selected LQs
as checked thoroughly during the data collection process.
.3. Variables
The present study examines two outcome variables, that
s, whether a respondent had undergone a blood choles-
erol test and had his/her blood pressure measured in the
ast 12 months preceding the survey. The information on
hese outcome variables was obtained from the questions
Have you ever had your total blood cholesterol/blood pres-
ure measured in the past 12 months?’ The explanatory
ariables can be divided into three categories: socioeco-
omic factors, insurance coverage and lifestyle risk factors.
he relationship between the explanatory variables and
ach of the outcome variables is hypothesized based on
he findings of previous studies (Abraido-Lanza et al., 2004;
elkar et al., 2006; Halliday et al., 2007; Lairson et al.,
005; Zhang et al., 2000). Age is predicted to have an
dverse impact on the use of health screening. Compared
o younger individuals, older individuals are more inclined
o allocate their time and money for curative medical care
han health screening because of poorer health condition.
onthly individual income, an indicator of socioeconomic
tatus, is expected to have a positive relationship withPlease cite this article in press as: Cheah, Y. K., & Goh, K.-L. Deter
The case of the aged population. The Social Science Journal (2017
ealth screening usage. The explanation is that higher
ncome earners are in better financial positions to pay for
ealth screening costs than lower income earners. Better
ducation is hypothesized to increase the probability of PRESS
ce Journal xxx (2017) xxx–xxx 3
using health screening, as the well-educated individuals
are more aware of the benefits of health screening.
An important factor that determines who  bears a
respondent’s medical care expenses is insurance cover-
age. In the present study, the variable is defined to include
all types of insurance coverage, ranging from government
Guarantee Letter (GL), employer-sponsored insurance to
private personal health insurance. While the individuals
aged 60 years or above are retired, some still worked as
a contract worker or self-employed. Hence, not all the
elderly were fully retired. The medical costs of individu-
als who worked on contractual basis can be covered by
government through GL or employer-sponsored insurance,
whereas retirees can be covered by private personal health
insurance or pension card if they were government ser-
vants before retirement. Insurance coverage is expected to
affect an individual’s propensity to undergo health screen-
ing because it lowers the out-of-pocket expenditure on
medical care services. Dissimilar from some developed
countries, the Malaysian government does not provide the
elderly with social health insurance. Nevertheless, the pub-
lic healthcare facilities are subsidised by the government.
Throughout Malaysia, there are many government clinics
that provide various reduced-fee health services for the
elderly, such as health promotion scheme, medical treat-
ment, home nursing, counselling and physiotherapy (Ong,
2007). However, it must be noted that only a few pub-
lic hospitals offer comprehensive geriatric services. The
lifestyle risk factors considered in this study consist of
whether an individual indulged in smoking and alcohol
drinking. The respondents who reported to be smoking at
the time of the survey were categorised as smoker, while
the respondents who  consumed any alcoholic beverage in
the last 12 months preceding the survey were classified as
alcohol drinker. Since smokers and alcohol drinkers are risk
takers, they are anticipated to have a low tendency to use
health screening.
2.4. Econometric specification
Each of the decisions of using blood cholesterol and
blood pressure tests is binary and they are correlated. A
bivariate probit model that takes into account of the cor-
related structure of the decision variables is, therefore,
appropriate for these two  outcome variables. The bivari-
ate probit model consists of two  binary outcome variables
that are represented by two  latent variables which can be
presented as follows:{
Y∗
i1 = Xi ′ˇi1 + εi1
Y∗




i2 are the unobserved latent variables mea-
suring the use of blood cholesterol test and blood pressure
test by respondent i (i = 1,. . .,  n), respectively. X ′i refers to
the vector of explanatory variables that were hypothesisedminants of the demand for health screening in Malaysia:
), http://dx.doi.org/10.1016/j.soscij.2017.03.003
to affect the decision to use these two  tests. The vector ˇi1
and ˇi2 represent the coefficients for the explanatory vari-
ables, and εi1 and εi2 are the stochastic error terms. The
error terms are assumed to follow a bivariate normal dis-
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where the correlation between the unobserved variables is
captured by  [i.e. Cov(εi1, εi2) = ].












where Yi1 equals to 1 if the respondent had a blood choles-
terol test in the past 12 months preceding the survey and
0 if not, while, Yi2 equals to 1 if the respondent had a blood
pressure test in the past 12 months preceding the survey
and 0 if not.
Since the two binary variables can have four possible
outcomes, the bivariate probit model can be written as
follow:




























where, (·) is the standard normal probability density func-
tion, and the bivariate normal density function is given by:
2(Xi, ) =
exp[−0.5(2XiX ′i − 2XiX ′i )/(1 − 2)]
[2(1 − 2)1/2]
All the statistical analyses were performed using Stata




Approximately 54.65% and 69.21% of the respondents
had their blood cholesterol and blood pressure test
checked, respectively. The average monthly individual
income of the respondents was RM 683.10 (USD 169.70).
The majority of the respondents were in the age group
of 60-69 years (61.33%), followed by those aged between
70 and 79 years (30.18%), while the group of 80 yearsPlease cite this article in press as: Cheah, Y. K., & Goh, K.-L. Deter
The case of the aged population. The Social Science Journal (2017
and above (8.49%) was  the smallest. Slightly more than
half of the respondents were female (53.43%). The sam-
ple comprised 4.14%, 15.13% and 80.73% of respondents
with tertiary-, secondary-, and primary-level education, PRESS
ce Journal xxx (2017) xxx–xxx
respectively. The ethnic breakdown consisted of 54.94%
Malays, 29.53% Chinese, 6.73% Indians and 8.80% those of
other ethnicity. Of the total sample, 66.53% were married,
31.48% were widowed/divorced, and only 1.99% were sin-
gle. The geographical distribution of the place of residence
was  quite equal (50.06% rural dwellers and 49.94% urban-
ites). Some (25.76%) of the respondents were employed.
More than half of the respondents had insurance coverage
(71.76%) and did not smoke (83.20%), while only 6.32% were
drinkers (Table 1).
3.2. Effects of socioeconomic, insurance and lifestyle
factors on the use of health screening
The bivariate probit model and the marginal effects
were estimated to evaluate the effects of a change in
the explanatory variables on the change in probability of
using blood cholesterol test and blood pressure test. The
likelihood-ratio (LR) test rejected the null hypothesis that
the error terms for usage of blood cholesterol test and blood
pressure test are uncorrelated, thereby indicating that the
bivariate probit model is statistically suitable for the anal-
ysis (Table 2).
Table 3 shows the predictive ability of the bivariate
probit model for the mutually exclusive four categories
of screening test used—both tests, blood cholesterol test
only, blood pressure test only, and none of the two tests.
About 53.4% of the respondents used both tests, 1.2% used
blood cholesterol test only, 15.8% used blood pressure test
only, while 29.6% did not uptake any of the two  tests. The
estimated bivariate probit model was  used to predict the
probability of a respondent falling in these four categories
of screening tests. The predicted outcome is the category
with the highest probability of occurrence. The model has
reasonably good predictive power where about 55.7% of the
cases were accurately predicted. In particular, the model
has good predictive power for those who  used both tests,
and those who  did not use any of the tests. Given the sta-
tistical adequacy of the model, the subsequent discussion
will focus on the results for the variables in the bivariate
probit model with p-value less than 0.05.
The results of Table 2 suggest that an increase of RM
100 (USD 24.83) in the individual income raised the prob-
ability of using each of the tests by 0.2%. Individuals aged
between 60 and 69 years were 6.8% more likely to use blood
cholesterol test than those aged 80 years and above. The
evidences, however, are not strong as these two variables
are only marginally significant at the 10% level. In contrast
to income, employment status is statistically significant at
5%. Compared to the unemployed, the probabilities of the
employed individuals using blood cholesterol and blood
pressure tests were 6.9% and 7.6% lower, respectively.
The other variables that are significant at 5% include
education, ethnicity, place of residence, insurance cover-
age, and the habit of smoking. Compared to those with
primary education, the tertiary-educated individuals were
9.5% more likely to use blood cholesterol test, whileminants of the demand for health screening in Malaysia:
), http://dx.doi.org/10.1016/j.soscij.2017.03.003
the secondary-educated individuals were 7.4% and 5.1%
more likely to use blood cholesterol and pressure tests,
respectively. In terms of ethnicity, individuals from other
ethnicity were 15.6% less likely to use blood cholesterol
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Table  1
Descriptive statistics for the total sample (n = 2465).
Variables Definition %/Mean [SD]a
Continuous
Income Monthly individual income in RM 683.10 [883.07]b
Categorical
Blood cholesterol
Yes The respondent used blood cholesterol test 54.65
No The respondent did not use blood cholesterol test 45.35
Blood pressure
Yes The respondent used blood pressure test 69.21
No  The respondent did not use blood pressure test 30.79
Age
60–69  The respondent aged 60-69 years 61.33
70–79  The respondent aged 70-79 years 30.18
≥80  The respondent aged ≥80 years 8.49
Gender
Male  The respondent is male 46.57
Female The respondent is female 53.43
Education
Tertiary The respondent has tertiary education 4.14
Secondary The respondent has secondary education 15.13
Primary The respondent has primary education 80.73
Ethnicity
Chinese The respondent’s ethnicity is Chinese 29.53
Indian The respondent’s ethnicity is Indian 6.73
Others The respondent’s ethnicity is Others 8.80
Malay The respondent’s ethnicity is Malay 54.94
Marital status
Married The respondent is married 66.53
Widowed/divorced The respondent is widowed or divorced 31.48
Single The respondent is single 1.99
Location of residence
Rural The respondent lives in rural area 50.06
Urban The respondent lives in urban area 49.94
Employment status
Employed The respondent is currently employed 25.76
Unemployed The respondent is currently unemployed 74.24
Insurance
Yes  The respondent is covered by insurance 28.24
No  The respondent is not covered by insurance 71.76
Smoke
Yes  The respondent is a smoker 16.80
No  The respondent is a non-smoker 83.20
Alcohol




















No  The respondent is a
a For categorical variables, the values refer to percentage, whereas for c
b USD169.70 [219.39].
est than the Malays. The probability of rural dwellers using
lood pressure test was 4.8% higher than that of the urban-
tes. Insurance coverage raised the probabilities of using
lood cholesterol and blood pressure tests by 7.8% and 6.4%,
espectively. The drop in the probability of using blood
holesterol and blood pressure tests due to smoking was
4.9% and 17.2%, respectively.
The probabilities of using both the tests were estimated
rom the bivariate probit model for a few different sam-
le characteristics. The probabilities of not using any of the
ests were also estimated. While varying the values of the
ariables on age, education, insurance coverage and smok-
ng, the other variables were set to take the values of the
ost common sample characteristics as shown in Table 1.Please cite this article in press as: Cheah, Y. K., & Goh, K.-L. Deter
The case of the aged population. The Social Science Journal (2017
he results demonstrated that the probability of using both
ests was higher for those who were younger, better edu-
ated, and covered by health insurance, and those who
id not smoke. Despite this, the results suggested thatohol drinker 93.68
us variable, the values refer to mean [standard deviation].
the probability of a respondent with the characteristics
described in Table 4 undertaking both the tests is not high.
At the same time, the probabilities of not using both tests
are particularly alarming. For instance, this probability was
0.61 for respondents who  were 80 years old or above. Even
among the youngest age group, this probability was high
at 0.31. The probability of the respondents with primary
school education who  did not uptake any of the tests was
about double of that for those with secondary school edu-
cation. The corresponding probability for those exposed to
the high risk factor of smoking was more than half (Table 4).
4. Discussionminants of the demand for health screening in Malaysia:
), http://dx.doi.org/10.1016/j.soscij.2017.03.003
Evidence that higher income is linked to increased like-
lihood of health screening use was  well-documented in
previous studies (Abraido-Lanza et al., 2004; Halliday et al.,
2007; Kenkel, 1994; Lairson et al., 2005; Zhang et al., 2000).
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Table 2
Results of the bivariate probit model (N = 2465).
Variables Blood cholesterol test Blood pressure test
Est. Coef. (SE) ME (SE) p Est. Coef. (SE) ME  (SE) p
Constant −0.141 (0.212) – 0.506 0.145 (0.064) – 0.500
Income/100 0.006 (0.004) 0.002 (0.001) 0.094 0.007 (0.004) 0.002 (0.001) 0.072
Age
60–69  0.172 (0.099) 0.068 (0.039) 0.083 0.140 (0.101) 0.049 (0.036) 0.165
70–79 0.135 (0.100) 0.532 (0.039) 0.178 0.101 (0.103) 0.035 (0.035) 0.325
≥80 –  – – – – –
Gender
Male  0.025 (0.065) 0.010 (0.026) 0.699 0.053 (0.068) 0.018 (0.024) 0.438
Female  – – – – – –
Education
Tertiary 0.244 (0.147) 0.095 (0.055) 0.096 −0.109 (0.149) −0.039 (0.055) 0.464
Secondary 0.189 (0.080) 0.074 (0.031) 0.018 0.150 (0.084) 0.051 (0.028) 0.075
Primary – – – – – –
Ethnicity
Chinese 0.004 (0.066) 0.002 (0.026) 0.951 0.008 (0.068) 0.003 (0.024) 0.903
Indian  0.109 (0.111) 0.043 (0.043) 0.327 0.071 (0.116) 0.025 (0.039) 0.538
Others  −0.394 (0.094) −0.156 (0.037) 0.001 −0.138 (0.095) −0.050 (0.035) 0.147
Malay  – – – – – –
Marital status
Married 0.112 (0.187) 0.044 (0.074) 0.550 0.178 (0.188) 0.063 (0.068) 0.345
Widow/divorce 0.070 (0.191) 0.028 (0.075) 0.715 0.169 (0.193) 0.058 (0.065) 0.381
Single  – – – – – –
Location of residence
Rural 0.007 (0.057) 0.003 (0.023) 0.898 0.136 (0.060) 0.048 (0.021) 0.023
Urban  – – – – – –
Employment status
Employed −0.172 (0.067) −0.069 (0.027) 0.011 −0.214 (0.069) −0.076 (0.025) 0.002
Unemployed – – – – – –
Insurance
Yes  0.198 (0.061) 0.078 (0.024) 0.001 0.189 (0.065) 0.064 (0.021) 0.003
No  – – – – – –
Smoke
Yes  −0.376 (0.077) −0.149 (0.030) 0.001 −0.463 (0.077) −0.172 (0.030) 0.001
No  – – – – – –
Alcohol
Yes  0.035 (0.113) 0.014 (0.045) 0.757 0.111 (0.118) 0.038 (0.039) 0.345
No  – – – – – –
  0.927 (0.009)
LR testa 1264.580
p-value of LR 0.001
Log-likelihood −2486.638
 error. 
riables aNote: Est. Coef. = estimated coefficient. ME = marginal effect. SE = standard
cient.
a H0: correlation coefficients of the error terms for the two outcome va
While better financial status reduces the burden on the
allocation of resources for preventive medical care, individ-
uals who put efforts into illness prevention are more likely
to benefit from having more time for market activities
(Cawley & Ruhm, 2012; Grossman, 1972; Kenkel, 2000).
The evidence to support this positive relationship is not
strong in this study. On the contrary, the time factor is
found to be more dominant than the income factor in
explaining health screening behaviour of the aged popu-Please cite this article in press as: Cheah, Y. K., & Goh, K.-L. Deter
The case of the aged population. The Social Science Journal (2017
lation. Previous studies had examined the effects of time
constraint on the use of preventive medical care (Lairson
et al., 2005; Lin, 2008). Lairson et al. (2005) showed that
time constraint had reduced the likelihood of using mam- = error correlation. LR = likelihood ratio. p = p-value of estimated coeffi-
re equal to zero.
mogram. In this study, the employed individuals and those
residing in the urban areas are more unlikely to undertake
health screening. Employed individuals need to allocate
time for market activities and urban dwellers tend to live
a hectic lifestyle. As a result, they often have less time for
adopting preventive measures.
The negative relationship between age and demand for
preventive medical care was found by Kenkel (1994) and
Lairson et al. (2005). The reason is that older individualsminants of the demand for health screening in Malaysia:
), http://dx.doi.org/10.1016/j.soscij.2017.03.003
(age more than 80) who face a higher rate of depreciation
of health have a higher tendency to use curative medical
care to treat illnesses, whereas younger individuals (age
60–69) with a lower health depreciation rate are in a better
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Table  3
Prediction of the bivariate probit model.
Use of screening test Screening test predicted to have the highest probability Total
Both tests Cholesterol test only BP test only None of the test
Both tests 1219 0 0 98 1317
(49.5)  (0.0) (0.0) (4.0) (53.4)
Cholesterol test only 28 0 0 2 30
(1.1)  (0.0) (0.0) (0.1) (1.2)
BP  test only 338 0 0 51 389
(13.7)  (0.0) (0.0) (2.1) (15.8)
None  of the test 575 0 0 154 729
(23.3)  (0.0) (0.0) (6.2) (29.6)
Note: BP refers to blood pressure. The figures in the parentheses for the first four columns show the percentage of the total number of respondents in each
cell.  The figures in the parentheses for the last column show the total percentage of each row.
Table 4
Selected predictions of the probability of health screening.
Variables Characteristics Predicted probability*
p(1,1) p(0,0)
Age Average income, male, primary education, Malay, married,
urban dweller, employed, without insurance, non-smoker,
non-drinker
60–69  0.5308 0.3098
70–79  0.4061 0.4557
≥80  0.3493 0.6108
Education Average income, aged 60–69, male, Malay, married, urban




Insurance Aged  60–69, male, primary education, Malay, married,
urban dweller, employed, non-smoker, non-drinkerYes 0.5604 0.2827
No  0.5034 0.3443


























urban dweller, employed, without insYes  
No  
* p(1,1) = used both blood cholesterol and pressure tests; p(0,0) = did no
osition to allocate their resources on preventive medical
are (Carrieri & Bilger, 2013; Kenkel, 2000). Although those
n the age group of 60–69 years in this study were found to
e more likely to have adopted health screening than those
ged 80 or above, the evidence is not strong. This is because
here is a lack of incentive among the aged population to
nvest in health screening.
This study reported that education has a positive impact
n the use of health screening. Similar findings were evi-
enced by Kenkel (1994), Abraido-Lanza et al. (2004),
airson et al. (2005) and Belkar et al. (2006). Two reasons
ere cited. First, the better ability in interpreting health
nformation among well-educated individuals results in
ore efficient health production process (Cawley & Ruhm,
012; Grossman, 1972; Kenkel, 1991; Kenkel, 2000). Sec-
nd, the effect of education on preventive medical care
se can be explained by time preference (Cawley & Ruhm,
012; Fuchs, 1982; Kenkel, 2000). Given that education
owers the rate of time preference (Fuchs, 1982; van der Pol,
011), individuals who are better educated tend to place a
igher value on preventive measures against illnesses that
ill generate future satisfaction.Please cite this article in press as: Cheah, Y. K., & Goh, K.-L. Deter
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Although ethnic group differences existed, only individ-
als of the other ethnic background had a lower likelihood
f using blood cholesterol test. Among the past studies non-drinker 0.3469 0.5403
0.5016 0.3340
y of the tests.
conducted on Malaysia, Heller (1982) provided a detailed
analysis of the demand for various medical cares. He found
that the preferences for in- and out-patient services varied
across ethnic groups. Other studies also reported signifi-
cant ethnic differences in health screening practices (Dunn
& Tan, 2010, 2011). Ethnic differences among the aged
population, however, are not markedly strong, perhaps
because blood cholesterol and blood pressure tests are
basic preventive medical care where the decision of use
may  not be affected by cultural differences.
The findings on the impact of insurance lent support to
those of Kenkel (1994), Hsieh and Lin (1997) and Lairson
et al. (2005) that individuals with health insurance cov-
erage are more likely to use health screening. Although
some previous studies (Dave & Kaestner, 2009; Ehrlich
& Becker, 1972; Kenkel, 2000; Pauly, 1986) argued that
health insurance can reduce the demand for illness preven-
tion and self-protection due to the moral hazard problem,
such claim is not supported by the present study. In fact,
the aged population with health insurance were less resis-
tant to adoption of illness prevention measures because
the costs of any ensuing curative treatments from earlyminants of the demand for health screening in Malaysia:
), http://dx.doi.org/10.1016/j.soscij.2017.03.003
diagnosis of illnesses will be absorbed or reduced by the
coverage (Kenkel, 1994; Kenkel & Wang, 2013). Further,
health capital cannot be restocked completely, even though
 ING Model
ial ScienARTICLESOCSCI-1389; No. of Pages 9
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an individual undergoes medical treatment for any ailment
(Kenkel, 2000). As such, preventive care is still preferred,
although health insurance makes curative medical costs
more affordable.
Consistent with the findings of Lairson et al. (2005)
and Lin (2008), the present study found that smokers
were less likely to undergo health screening. The negative
relationship between smoking and the use of health screen-
ing reflects that individuals who have unhealthy lifestyle
habits are less willing to invest in health. The results
can also lead to a conclusion that smokers are less risk
averse than non-smokers (Dohmen et al., 2011), and con-
sequently are less concerned about prevention of diseases.
The effect of alcohol is, however, found to be insignificant.
The result is perhaps due to the small sample variation in
alcoholic consumption (94% were non-alcohol drinkers) in
the present study.
4.1. Implication for practice
Several policy implications are clear from the findings.
First, government should provide more health services to
the elderly and consider subsidising preventive medical
care services at private health hospitals to address the
low use of preventive care measures. The One Malaysia
Clinic programme introduced in 2010 that provides all
Malaysians with almost-free medical services is lauded
as a step forward to promote preventive medical care. A
public policy that mandates some form of national health
insurance scheme and employers to pay the costs of health
screening may  also be worthy of consideration. Second, an
intervention strategy aimed primarily at improving health
knowledge among the elderly can yield promising out-
comes. The government should consider organising health
awareness campaign to educate the public about the bene-
fits of health screening. This is especially important for the
less educated who may  lack the skills to search for health
information on their own.
Third, more workplace health promotion programmes
that concentrate on increasing the use of health screening
among the employees should be introduced by the gov-
ernment. Free-of-charge health screening services could
be provided in workplaces. This initiative is particularly
important as those employed tend to neglect the need
for health screening. This would also instil the habit of
preventive health care practice among the workforce, and
adoption of the same habit after retirement. Fourth, since
health insurance increases the propensity to use health
screening, it would be worthwhile for government to pro-
vide the elderly with free health insurance, such as the
Medicaid and Medicare programmes. These programmes
have been found to increase the use of preventive medical
care among adults (Kenkel, 1994). Last, intervention strat-
egy aimed primarily at smokers should be adopted. The
integrated screening activity at health clinics conducted byPlease cite this article in press as: Cheah, Y. K., & Goh, K.-L. Deter
The case of the aged population. The Social Science Journal (2017
the government since 2008 may  yield desirable outcomes,
as it mainly provides screening services for individuals who
are exposed to health risk factors, such as smokers (Bakar
et al., 2008). PRESS
ce Journal xxx (2017) xxx–xxx
5. Conclusion
In light of the increase in the prevalence of chronic
diseases, preventive measures targeted at reducing these
diseases have been given top priority in the health pol-
icy agenda. Although empirical research constantly found
that the use of health screening can significantly reduce the
likelihood of developing chronic diseases, the prevalence of
use is still low, especially among the aged population. The
present study makes an effort to contribute to the litera-
ture and knowledge useful for policy design by providing
an in-depth analysis of the factors associated with the use
of health screening among the aged population. Results
indicate that, education, ethnicity, location of residence,
employment status, insurance and smoking are associated
with the likelihood of adopting health screening practices.
Time is a more dominant factor than income in determining
health screening behaviour.
Overall, the present study offers several contributions
to the literature. First, the findings have important impli-
cations for healthy ageing among the elderly. Second, apart
from socioeconomic factors, the influences of lifestyle and
insurance coverage on health screening are also analysed.
Third, the results provide inferential information as a large
and nationally representative dataset is used. Fourth, since
the use of health screening can prevent diseases, the find-
ings offer important inputs for public policy formulation
that focuses on health improvement. Further, the evidence
of the present study can facilitate a comparison of health
screening usage behaviour between a developing country
and that of the developed countries that made significant
advancement in healthy ageing.
6. Limitations
The present study, based on the secondary analysis of
cross-sectional data, has some limitations. First, some vari-
ables that may  affect the use of health screening, such
as household size, availability of health care facilities and
health information are not taken into account. Second, the
present study does not assess the effect of changes in the
price of medical care on health screening usage. Inclusion
of price in the model will allow the effect of budget con-
straint to be examined. Third, the information provided by
the respondents is self-reported, and thus, can result in
some information inaccuracy. Fourth, the latest survey con-
ducted by the Ministry of Health, Malaysia was not made
available at the time of this study. Future studies may con-
sider using more recent survey results.
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